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Predicted 7000-9000

Discovered ~3400

Mass measured ~2550

Chinese Physics C 45,030001 - 030003 (2021)

Atomic Mass Evaluation

AME2020

= N× +Z×
－ binding energy
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112Sn,78Kr,86Kr,58Ni…



Red: Tz= -1 

Blue: Tz= -1/2 

Beam: 58Ni
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m/q=a0+a1T+a2T
2+a3T
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Nuclear structure: isomers

Nuclear astrophysics: rp-process

Nuclear structure: isospin symmetry

Nuclear structure: shell evolution
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New scheme for mass measurements



Precision velocity measurement, accurate calibration, 

correction for the fluctuations of magnetic fields…… 

New scheme for mass measurements
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Bρ-defined isochronous mass spectrometry

texp=a0+a1N+a2N
2+a3N
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 Precision in-ring velocity measurement

 Impact of the Betatron oscillation

Betatron oscillation
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 Precision in-ring velocity measurement

 Impact of the Betatron oscillation

Betatron oscillation

Traditional method
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High precision broad-band measurements
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New mass results

X. Zhou et al., Nuclear 

Science and Techniques, 

32(2021)37



HIAF：High Intensity heavy ion Accelerator Facility

BRing



1) Isochronous Mass Spectrometry have been used to measure short-

lived nuclides at CSR to study issues in nuclear astrophysics and 

nuclear structure.

2) We have developed Bρ-defined IMS, which is a new tool for precision 

mass measurements of short-lived nuclei.

3) Owing to simultaneous measurement of the revolution time and 

velocity of every stored short-lived ion, the sensitivity and precision of 

the mass measurements were significantly increased.

4) The new research facility HIAF is being constructed and will provide 

new opportunities for nuclear physics.

Summary
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